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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the thermoelectrical equipment used for cooling and the heating apparatus 
which performs an endothermic or thermolysis electrically by the Peltier effect, or the power plant which generates 
electricity by the Seebeck effect using a temperature gradient, and its manufacture technique. 
[0002] 

[Description of the Prior Art] the conventional thermoelectrical equipment is shown i n drawing 1 2 - as ~ metal plates 1 and 
2 --'the N type thermoelectric semiconductor 3 and the P type thermoelectric semiconductor 4 - putting ~ them -- alternation 
„ ** - electrically, in series, if it arranges in parallel thermally and potential is given between a terminal 5 and the terminal 
6, one metal plate will be cooled and another side will be heated 7 is an electric insulating plate. (For example, Kamimura 
and Nishida work "thermoelectric-semiconductor and its application" Nikkan Kogyo Shimbun (1988) p. 39) Such 
manufacture technique of thermoelectrical equipment is performed as follows. 

[0003] As a thermoelectric semiconductor, the Bi-Te system compound is mainly used, a block of P type and N type is 
produced using processes, such as an ingot and sintering, and a block of the thermoelectric semiconductor is fabricated in a 
predetermined bulk configuration using a diamond cutter etc. The configuration of a thermoelectric semiconductor has the 
common shape of a circular cylinder in the shape of a prism. By the shape of a prism, the size has an about 
1.4mmxl.4mmxl.7mm ] size, even when the smallest. A copper plate is used for a metal plate. And a thermoelectric 
semiconductor and a metal plate are directly soldered by the Bi-Sn system eutectic alloy etc., and it was joined so that it 
might become the configuration which put the P type thermoelectric semiconductor 4 and the N type thermoelectric 
semiconductor 3 by turns, and connected in series electrically, and was thermally connected in parallel with many metal 
plates. 

[0004] an expansion of a refrigeration capacity makes the installation number of a thermoelectric semiconductor increase - 
moreover, the expansion of the temperature gradient of the cooling section and the exoergic section was performed by 
carrying out the laminating of the equipment shown i n drawing 12 to multi-stage 
[0005] . ^ * 

[Problem(s) to be Solved by the Invention] However, there was the following problem by the above conventional 
thermoelectrical equipment and its manufacture technique. 

(1) The thermoelectric semiconductor of the bulk produced by processes, such as an ingot and sintering, was difficult to raise 
the performance, and its luminous efficacy was low. 

(2) Since it is a brittle material, a thermoelectric semiconductor is a predetermined bulk configuration (for example, in case it 
fabricated to about [ 1.4mmxl.4mmxl.7mm ], a corner tended to be missing and the yield was very low.). 

(3) Since it was difficult for a size to vary the above thermoelectric semiconductors [ a large number (about about 200 
pieces) ], and for there to be nothing and to arrange P type and N type correctly by turns moreover in a small size very much, 
the yield was very low. 

(4) It was difficult to be unable to make the size of a thermoelectric semiconductor small, therefore to produce the thin 
thermoelectrical equipment [ as / whose thickness of a thermoelectric semiconductor is 1mm or less ] because of the 
technical probrem on the above-mentioned manufacture. 

(5) In order for a manufacturing process to produce each parts continuously, respectively and to assemble, when 
manufacturing in large quantities, in order that taking time and time and lowering a manufacturing cost may use difficult (6) 
rare metals in large quantities, a material cost becomes high and the weight and capacity of thermoelectrical equipment 
become large 

(7) When the laminating tended to be carried out with the cascade method and it was going to enlarge low temperature and 
the hot temperature gradient, thickness increased and the weight was increasing. 

[0006] this invention solves the above-mentioned problem, and a thermoelectrical conversion efficiency is high and aims it at 

offer of small, lightweight, and cheap thermoelectrical equipment and its manufacture technique. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the thermoelectrical equipment of this 
invention Prepare at least one pair of salients in the whole surface of one electric insulating plate, and the electrode layer by 
which patterning was carried out among one pair of the salients is prepared. An N type thermoelectric-semiconductor layer is 
prepared on a layer and the electrode layer of the crowning of another side, the 1 above-mentioned pair of electrode layer top 
of one crowning of a salient - P type thermoelectricity - a conductor - The counterelectrode layer used as one pair is 
prepared on the P type thermoelectric-semiconductor layer and an N type thermoelectric-semiconductor layer, one pair of 
ejection electrode layers by which patterning was carried out in contact with the counterelectrode layer are prepared, and one 
pair of the ejection electrode layers consider as the configuration prepared in the whole surface of the electric insulating plate 
of another side. 
[0008] 

[Function] According to the above-mentioned configuration, it is based on the ability of the good thermoelectrical equipment 



1 of 5 



11/16/01 1:49 PM 



,.t«.»T.iHwi.j^w.yw.j^/^y»-uin/ueiii_weu_cgi_ejjfc 



of the .thermoelectric-semiconductor layer with a high performance, and a heat insulation produced under thermal 

non-equilibrium to be constituted. 

[0009] 

[Example] (Example 1) The 1st example of thh invention is explained below based on an accompanying drawying. 
[0010] Drawing 1 is an important section enlarged vertical longitudinal sectional view of this example. In this drawing, while 
produced the salient 9 by technique, such as machining, on the front face, and 8 is an aluminum substrate. One pair of 
salients 9 are the square weight of the height of 1mm, 0. 1mm of the top openings, and 1mm of the 
pars-basilaris-ossis-occipitalis openings, and are formed in 2.2mm pitch. As an electric-insulation layer, the polyimide-resin 
film 10 with a thickness of 30 micrometers is formed in the whole surface of one aluminum substrate 8, and one electric 
insulating plate 11 is formed in it. Furthermore, the electrode layer 12 (70 micrometers in thickness) by which patterning was 
carried out is formed in the top. An electrode layer 12 connects electrically the top comrade of the salient 9 of one pair of 
****** in series, and patterning is carried out to the electrode layer prepared in the crowning of other salients so that it may 
insulate. On one pair of electrode layers 12 of the crowning of salient 9, vacuum deposition, thermal spraying, etc. form the P 
type thermoelectric-semiconductor layer 13 and the N type thermoelectric-semiconductor layer 14 for technique, carrying 
out **** masking. The counterelectrode layer 15 used as one pair is formed on the P type thermoelectric-semiconductor 
layer 13 and the N type thermoelectric-semiconductor layer 14. In contact with the counterelectrode layer 15, one pair of 
ejection electrode layers 16 are formed, and it is prepared in the whole surface of the electric insulating plate 19 of another 
side where one pair of the ejection electrode layers 16 consist of an aluminum plate 18 of another side through the insulator 
layer 17 of a polyimide-resin film with a thickness of 30 micrometers. 

[0011] In the case of the thermoelectric-semiconductor layer 13 and film production of 14, a mask pattern which becomes 
in-series electrically by turns about the layers 13 and 14 is adopted, and patterning of the ejection electrode layer 16 is 
carried out at it so that it may depend in parallel thermally. 

[0012] Drawing 2 prepares many **s and thermoelectric-semiconductor layers o f drawing 1 with the plan of this example, 
and finally me ejection electrode layer 16 is pulled out and connected to the electrode 2U and 20'. Similarly drawing of 
longitudinal section and the drawing 4 where drawing 3 met the X-X' line of drawing 2 are an important section expansion 
cross-sectional view. 

[0013] In the thermoelectrical equipment constituted as mentioned above, if direct current voltage is impressed between the 
cash-drawer electrode 20 and 20', an endothermic or generation of heat will arise by the Peltier effect by the interface of the 
P type thermoelectric-semiconductor layer 13 N-type thermoelectric-semiconductor layer 14, the electrode layer 12, and the 
ejection electrode layer 16. Consequently, it can cool by one side of the vertical electric insulating plate of thermoelectrical 
equipment, and can heat on the other hand. That is, the direct conversion of the electrical and electric equipment and heat 
becomes possible. 

[0014] In addition, although one side of an electric insulating plate serves as low temperature, another side serves as an 
elevated temperature at this time and a temperature gradient arises among both plates, the salient 9 with a height of 1mm is 
formed on an electric insulating plate 1 1 , and most heat loss by heat conduction through the air which exists from an 
elevated-temperature side electric insulating plate between them to a low temperature side electric insulating plate can be 
disregarded by having set distance between an electric insulating plate 1 1 and the electric insulating plate 19 to about 1mm. 
[0015] According to this example, luminous efficacy of thermoelectrical equipment can be made remarkably high as 
mentioned above compared with the former by considering as the thin film with the high performance which produced the 
thermoelectric semiconductor under thermal non-equilibrium. 

[0016] Moreover, it enables dispersion in a configuration for position precision to be good and to form the 
thermoelectric-semiconductor layer of a detailed layer configuration few moreover on an electrode layer, since the batch film 
production of the thermoelectric semiconductor can be carried out, masking using film production processes, such as vacuum 
deposition. Furthermore, since a thermoelectric semiconductor is mounted with high density, it becomes possible to make the 
amount of endothermics per unit area increase, and thermoelectrical equipment can be used also for cooling of the big 
equipment of an exoergic density. 

[0017] Furthermore, thermoelectric material is written as a thin film, the amount of rare metals, such as Bi to use and Te, 
becomes small, and the cost of material cost **, as a result thermoelectrical equipment can be reduced. 
[0018] As mentioned above, although the case where the thermoelectrical equipment of this example is used as a cooling 
system has been explained, the thermoelectrical equipment which has this configuration cannot be overemphasized by that it 
can use as a power plant which changes heat into die electrical and electric equipment using the Seebeck effect. 
[0019] The drawing 5 and the drawing 6 explain the manufacture technique of the thermoelectrical equipment of this 
example. First, as shown i n drawing 3 (a), one aluminum plate 18 of 2mm thickness is machined, and the salient 9 of much 
square weight of the size ot the height of 1mm, 0.1mm of the top openings, and 1mm of the pars-basilaris-ossis-occipitalis 
openings is formed in 2.2mm pitch on the 1mm aluminum plate 8 of thickness. 

[0020] Next, as shown in (b), on copper foil 21 with a thickness of 70 micrometers, a polyamide resin solution is applied and 
stiffened and the insulator layer 10 of a polyimide-resin film with a thickness of 30 micrometers is formed. 
[0021] Next, as shown in (c), patterning of the copper foil 21 is carried out to a predetermined configuration using a 
lithography method of construction, and an electrode layer 12 is formed on an insulator layer 10. 

[0022] Next, as shown in (d), the aluminum plate 8 which formed the salient 9 produced by (a) is made into a male press die, 
and press working of sheet metal of the insulator layer 10 of a polyimide-resin film which formed the electrode layer 12 is 
carried out using the female press die 22 corresponding to the salient 9. The adhesives of an epoxy system are applied to the 
front face of an aluminum plate 8 in which the salient 9 was formed in that case. Consequently, what joined thermally the 
insulator layer 10 of a polyimide-resin film which formed the electrode layer 12 on the aluminum plate 8 which is shown in 
(e) can be formed. In addition, an electrode layer 12 connects the top comrade of a salient of two ******s in series 
electrically, and patterning is carried out to the electrode layer formed in the crowning of other salients so that it may 
insulate. 

[0023] Next, the N type thermoelectric-semiconductor layer 14 is produced in the P type thermoelectric-semiconductor layer 
13, using and masking technique, such as vacuum deposition and thermal spraying, on the electrode layer 12 of the crowning 
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of salient 9, as shown i n drawing 6 (a). The configuration of a thermoelectric-semiconductor layer is 10 micrometers in 100 
micrometers xwide 100 micrometersx thickness of ****s. The thermoelectric-semiconductor layer is producing the film so 
that the P type thermoelectric-semiconductor layer 13 and the N type thermoelectric-semiconductor layer 14 may become by 
turns. 

[0024] Next, as shown in (b), on a thermoelectric-semiconductor layer, the same technique is used and the orientation 
electrode layer 15 (about 1 micrometer thickness) of a copper thin film is produced. 

[0025] Next, the insulator layer 17 of the polyimide-resin film by which patterning was carried out and which took out and 
formed the electrode layer 16 is thermally pasted up also on one front face of the aluminum plate 18 of another side by the 
same technique, and the upside substrate shown i n drawing 6 (c) is produced a s drawing 5 (b) - (d) showed. 
[0026] Finally, after [ which was formed in one field ot an aluminum plate 18 J taking out and printing the cream solder layer 
of a predetermined pattern on an electrode layer 16, a temperature up is combined and carried out, a solder layer is hardened 
so that the counterelectrode layer 15 formed on the ejection electrode layer 16, and the P type thermoelectric-semiconductor 
layer 13 and the N type thermoelectric-semiconductor layer 14 may contact, and the electric junction is secured. Thus, as 
shown in drawing 6 (d), the thermoelectrical equipment all the produced P type thermoelectric-semiconductor layers 13 and 
whose N type thermoelectric-semiconductor layer 14 are thermally [ in series ] parallel electrically is producible. 
[0027] In addition, although the laminated material of the insulator layer 10 of copper foil 21 and a polyimide-resin film was 
produced in this example by applying and stiffening a polyamide resin solution and forming the insulator layer 10 of a 
polyimide-resin film on copper foil 21, you may use the copper-clad laminate of marketing which has the same 
configuration. 

[0028] As mentioned above, since the batch film production of a P type thermoelectric-semiconductor layer and the N type 
thermoelectric-semiconductor layer can be carried out on an electrode layer according to this example, masking using a 
vacuum film production process, it is enabled for position precision to be good, and for a configuration to vary moreover, 
and to form the thermoelectric semiconductor of a predetermined layer configuration few. Consequently, it is possible for the 
yield to be good and to manufacture thermoelectrical equipment in large quantities by the low cost. Furthermore, 
Iarge-area-izing of a manufacture process is easy, and since it can carry out by the continual process, it excels in 
mass-production nature and is enabled to lower a manufacturing cost. Moreover, since a vacuum film production process is 
used, it becomes easy to control the crystal-growth side of a thermoelectric-semiconductor layer, and it can raise the 
performance of thermoelectric material much more. 

[0029] (Example 2) View 7 is the important section enlarged vertical longitudinal sectional view of the 2nd example of this 
invention. 

[0030] In this drawing, one pair of aluminum plates 18a and 18b are 1mm in thickness, and the insulator layers 10a and 10b 
of a polyimide-resin film with a thickness of 30 micrometers are formed in the whole surface of one pair of the aluminum 
plates 18a and 18b, and they constitute electric insulating plates 19a and 19b on it. And the electrode layer 23 by which 
patterning was carried out on one field of one electric insulating plate 19a takes out similarly on one field of electric 
insulating plate 19b of another side, and the electrode layer 24 (all are micrometers [ in thickness / 70 ], the width of face of 
1.4mm, and the length of 3.6mm) is formed. The copper polar zone 25 of at least one pair of letters of a salient is formed at 
the spacing of 2.2mm on the electrode layer 23 formed on one electric insulating plate 19a, and one pair of polar zone 25 is 
joined electrically. This polar zone 25 is the square weight of the height of 1mm, 0.1mm angle of top, and 1mm angle of pars 
basilaris ossis occipitalis. On this polar zone 25, the P type thermoelectric-semiconductor layer 26 and the N type 
thermoelectric-semiconductor layer 27 are produced, masking using technique, such as vacuum deposition and thermal 
spraying, and the counterelectrode layer 28 of a copper thin film is further produced on the top using the same technique. At 
the time of film production of a thermoelectric-semiconductor layer, a mask pattern which the P type 
thermoelectric-semiconductor layer 26 and the N type thermoelectric-semiconductor layer 27 become by turns was adopted 
in the ****** polar zone 25. And it is assembled so that the counterelectrode layer 28 of the copper thin film prepared on the 
P type thermoelectric-semiconductor layer 26 and the N type thermoelectric-semiconductor layer 27 and the ejection 
electrode layer 24 prepared in the whole surface of electric insulating plate 19b of another side may join electrically. In 
addition, patterning of the electrode layer 23 and the ejection electrode 24 is carried out so that all the P type 
thermoelectric-semiconductor layers 26 and the N type thermoelectric-semiconductor layer 27 which were produced may 
become parallel thermally in series electrically. 

[0031] The point different from the 1st example is a point which considered the polar zone 25 which forms a 
thermoelectric-semiconductor layer on it as the copper square weight block instead of a thin film. 

[0032] If a current is passed to the thermoelectrical equipment constituted as mentioned above, an endothermic or generation 
of heat will arise by the Peltier effect by the interface of the P type thermoelectric-semiconductor layer 26, the N type 
thermoelectric-semiconductor layers 27 and 25, and the counterelectrode layer 28 of a copper thin film. Consequently, it can 
cool by one side of the vertical electric insulating plate of thermoelectrical equipment, and can heat on the other hand. That 
is, the direct conversion of the electrical and electric equipment and heat becomes possible. 

[0033] According to this example, it is enabled to make luminous efficacy of thermoelectrical equipment remarkably high as 
a thermoelectric semiconductor compared with the former by using the thermoelectric semiconductor with the high 
performance produced under thermal non-equilibrium as mentioned above. 

[0034] Moreover, since the polar zone 25 was made into the copper of square weight and the passage cross section of a 
current was made to increase, compared with the case where the polar zone is a thin film, the amount of heat loss by joule 
generation of heat in the polar zone can be reduced. Therefore, it becomes possible to make the amount of endothermics of 
thermoelectrical equipment increase, and luminous efficacy of thermoelectrical equipment can be made high much more. 
[0035] Moreover, a reduction of the cost by the amount of the thermoelectric material which the refrigeration capacity per 
unit area by mounting a thermoelectric semiconductor with high density increases and uses like the 1st example becoming 
small can be aimed at. 

[0036] The drawing 7 and the drawing 8 explain the manufacture technique of the thermoelectrical equipment of this 
example. First, as shown i n drawing a (a), on copper foil 21 with a thickness of 70 micrometers, a polyamide resin solution is 
applied and stiffened and insulator layer 10a of a polyimide-resin film with a thickness of 30 micrometers is formed. 
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[0037] .Next, as shown in (b), patterning of the copper foil 21 is carried out to a predetermined configuration using a 
lithography method of construction, and an electrode layer 23 (micrometers [ in thickness / 70 ], the width of face of 1.4mm, 
the length of 3.6mm) is formed on insulator layer 10a of a polyimide-resin film. 

[0038] Next, as shown in (c), after applying the adhesives of an epoxy system to the field of aluminum plate 18a, insulator 
layer 10a of a polyimide ** film which formed the electrode layer 23 is installed and stiffened, both are joined thermally, and 
one electric insulating plate 19a is manufactured. 

[0039] Next, as shown in (d), the copper polar zone 25 of one pair of letters of a salient is installed at least at the spacing of 
2.2mm on an electrode layer 23, and both are joined electrically. The polar zone 25 is a copper block of the square weight of 
the height of 1mm, 0.1mm angle of top, and 1mm angle of pars basilaris ossis occipitalis, is processed mechanically and 
produced. And after arranging a copper block of the produced square weight on the female (not shown) which formed the 
concavity of square weight in the position, it is made to arrange on an electrode layer 23 collectively. In addition, on an 
electrode layer 23, cream solder is applied beforehand. Then, a temperature up is carried out and the copper polar zone 25 of 
an electrode layer 23 and square weight is joined electrically. 

[0040] Next, as shown in (e), in the crowning of the polar zone 25 of square weight, the P type thermoelectric-semiconductor 
layer 26 and the N type thermoelectric-semiconductor layer 27 are produced, using and masking technique at vacuum 
deposition, thermal spraying's, etc. The configuration of the thermoelectric-semiconductor layers 26 and 27 is 10 
micrometers in 100 micrometers xwide 100 micrometersx thickness of ****s. The thermoelectric-semiconductor layer is 
producing the film so that the P type thermoelectric-semiconductor layer' 26 and the N type thermoelectric-semiconductor 
layer 27 may become by turns. 

[0041] Furthermore, as shown i n drawing 9 (a), the counterelectrode layer 28 (about 1 micrometer thickness) of a copper thin 

film is used and produced for the same technique as the above on a thermoelectric-semiconductor layer. 

[0042] Next, insulator layer 10b of the polyimide-resin film by which patterning was carried out also to the field of 

aluminum plate 18b of another side and which took out and formed the electrode layer 24 is thermally pasted up by the same 

technique, and the up substrate shown in drawing 9 (b) is produced a s drawing %a) - view 8 (c) showed. 

[0043] Finally, after [ which was formed on the up substrate ] taking out and printing the cream solder layer of a 

predetermined pattern on an electrode layer 24, a temperature up is combined and carried out, a solder layer is hardened so 

that the counterelectrode layer 28 of the ejection electrode layer 24 and a copper thin film may contact, and an electric 

junction is secured. Thus, as shown i n drawing 9 (c), the thermoelectrical equipment all the produced P type 

thermoelectric-semiconductor layers 2b and whose N type thermoelectric-semiconductor layer 27 are thermally [ in series ] 

parallel electrically is producible. 

[0044] As mentioned above, since a salient can be easily formed on an electric insulating plate only by arranging and heating 
a copper salient on an electric insulating plate according to this example, without machining a substrate, much more, it excels 
in mass-production nature and is enabled to lower a manufacturing cost. 

[0045] (Example 3) View 10 is drawing of longitudinal section of the 3rd example of this invention. 
[0046] In this example, the laminating of the thermoelectrical equipment which has the configuration inserted into the 
vertical electric insulating plate of two sheets shown in the 1st and 2nd examples is carried out to three steps, securing a 
thermal contact. The electric insulating plate 29 of the upper part of the lst-step thermoelectrical equipment is used as an 
electric insulating plate of the lower part of the 2nd-step thermoelectrical equipment, and the electric insulating plate 30 of 
the upper part of the 2nd-step thermoelectrical equipment is used as an electric insulating plate of the lower part of the 3rd 
thermoelectrical equipment of eye a card row. And the number of the thermoelectric-semiconductor layers formed on the 
electric insulating plate of one sheet, i.e., the number of thermoelements, is lessened so that it becomes an upper case. In 
addition, the material of the thermoelectric-semiconductor layer used for the thermoelectrical equipment of each card row is 
changed so that the performance index of a material may become high in the temperature of each card row. That is, the Bi-Te 
system material was used for the 1st step and the 2nd step, and the Bi-Sb system material was used for the 3rd step. 
[0047] If a current is passed to the thermoelectrical equipment constituted as mentioned above, the temperature gradient 
produced between the electric insulating plate 31 of the top of thermoelectrical equipment and the lowermost electric 
insulating plate 32 will serve as total of the temperature gradient generated with each the 1st step to 3rd-step thermoelectrical 
equipment. 

[0048] Therefore, in addition to the effect stated in the 1st and 2nd examples, in this example, the effect that the temperature 
gradient generated as the whole thermoelectrical equipment can be increased is acquired by carrying out two or more sheets 
laminating of the thin thermoelectrical equipment. Moreover, the thermoelectric semiconductor used in each card row is 
written as the material to which a performance becomes high in the temperature region, and an efficient big temperature 
gradient is acquired. 

[0049] Furthermore, a thermoelectric semiconductor is written as a thin film, it is enabled to make thickness of the whole 

thermoelectrical equipment thin, and compact thermoelectrical equipment can be realized. 

[0050] (Example 4) View 1 1 is drawing of longitudinal section of the 4th example of this invention. 

[0051] In this example, the radiator 34 which established the cooling way 33 for water cooling in the lower part of the 

thermoelectrical equipment shown in drawing 10 as a heat-exchange means (thermolysis means) is installed, that is, on the 

other hand, the electric insulating plate 32 ot the bottom of the thermoelectrical equipment of drawing 1 0 is alike, a radiator 

34 is pasted up with thermally conductive adhesives, and it is made to contact thermally 

[0052] By considering as such a configuration, it is enabled to perform the thermolysis in the exoergic section more 
efficiently, and the cooling effect can be raised more. 

[0053] In addition, although the configuration of the salient 9 in the 1st example and the polar zone 25 in the 2nd example 
was used as square weight, if it is a tapering columnar structure, the same effect will be acquired even if it is the cross section 
of which configuration. 

[0054] Moreover, although it is the thing in which the insulator layer was formed on the front face of an aluminum plate and 

the electric insulating plate was explained, you may use electric insulating plates, such as aluminum. 

[0055] 

[Effect of the Invention] In order to use the thermoelectric-semiconductor layer with the high performance produced under 
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CLAIMS 



[Claim(s)] 

[Claim 1] Prepare at least one pair of salients in the whole surface of one electric insulating plate, and the electrode layer by 
which patterning was carried out among one pair of the salients is prepared. An N type thermoelectric-semiconductor layer is 
prepared on a P type thermoelectric-semiconductor layer and the electrode layer of the crowning of another side on the one 
above-mentioned pair of electrode layers of one crowning of a salient. Thermoelectrical equipment with which the 
counterelectrode layer used as one pair is prepared on the P type thermoelectric-semiconductor layer and an N type 
thermoelectric-semiconductor layer, one pair of ejection electrode layers by which patterning was carried out in contact with 
the counterelectrode layer are prepared, and one pair of the ejection electrode layers are prepared in the whole surface of the 
electric insulating plate of another side. 

[Claim 2] Prepare the electrode layer by which patterning was carried out on one electric insulating plate, and at least one 
pair of polar zone is prepared on the electrode layer. An N type thermoelectric-semiconductor layer is prepared in one 
crowning of the one aforementioned pair of polar zone at the crowning of a P type thermoelectric-semiconductor layer and 
another side. Thermoelectrical equipment with which the counterelectrode layer used as one pair is prepared on the P type 
thermoelectric-semiconductor layer and an N type thermoelectric-semiconductor layer, one pair of ejection electrode layers 
by which patterning was carried out in contact with the counterelectrode layer are prepared, and one pair of the ejection 
electrode layers are prepared in the whole surface of the electric insulating plate of another side. 

[Claim 3] Thermoelectrical equipment which carried out the laminating of the thermoelectrical equipment according to claim 
1 or 2 more than two-layer. 

[Claim 4J the thermoelectrical equipment which established the heat-exchange means which one electric insulating plate of 
thermoelectrical equipment according to claim 1, 2, or 3 was alike on the other hand, and contacted thermally 
[Claim 5] The process which forms at least one pair of salients in the whole surface of one electric insulating plate, and the 
process which forms the electrode layer by which patterning was carried out on the above-mentioned whole surface, The 
process which forms an N type thermoelectric-semiconductor layer on a P type thermoelectric-semiconductor layer and the 
electrode layer of the crowning of another side on the one above-mentioned pair of electrode layers of one crowning of a 
salient, The process which forms a counterelectrode layer on the above-mentioned P type thermoelectric-semiconductor layer 
and an N type thermoelectric-semiconductor layer, The manufacture technique of the thermoelectrical equipment which 
consists of a process by which patterning was carried out on the whole surface of the electric insulating plate of another side, 
and which takes out and forms an electrode layer, and a process to which the whole surface of above-mentioned one electric' 
insulating plate and the whole surface of the electric insulating plate of above-mentioned another side are joined electrically. 
[Claim 6] The process which forms the electrode layer by which patterning was carried out to the whole surface of one 
electric insulating plate, The process which forms at least one pair of polar zone on the above-mentioned electrode layer, and 
the process which forms an N type thermoelectric-semiconductor layer in one crowning of the one aforementioned pair of 
polar zone at the crowning of a P type thermoelectric-semiconductor layer and another side, The process which forms a 
counterelectrode layer on the above-mentioned P type thermoelectric-semiconductor layer and an N type 
thermoelectric-semiconductor layer, The manufacture technique of the thermoelectrical equipment which consists of a 
process by which patterning was carried out on the whole surface of the electric insulating plate of another side, and which 
takes out and forms an electrode layer, and a process to which the whole surface of above-mentioned one electric insulating 
plate and the whole surface of the electric insulating plate of above-mentioned another side are joined electrically. 
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